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Paving Mixes’ 


By J. E. GRAY 


Engineering Director 
National Crushed Stone Association 
Washington, D. C. 


BOUT 30 years ago, Prevost Hubbard concisely 
described the functions of the components of 
an asphalt paving mix as follows: 


“The structural strength of the compressed mix- 
ture or its ability to carry loads is mainly de- 
pendent upon the mineral aggregate which con- 
stitutes the entire framework and three-fourths 
of the absolute volume of the structure. The 
asphalt imparts cohesiveness and tensile strength 
to the mixture, and at the same time a certain 
degree of plasticity. It also fills most of the 
voids in the mineral aggregate framework and 
waterproofs the entire structure. The unfilled 
voids or air spaces, at first thought, might appear 
undesirable or at least useless, but actually are 
of value in providing a reservoir within the 
structure to care for increase in volume of asphalt 
at hot summer temperatures due to its high co- 
efficient of expansion, as compared to that of the 
mineral aggregate.” 


Of course, this statement emphasizing the im- 
portant function of the mineral aggregate in 
asphalt paving mixes is as applicable today as 
when first written. 

The resistance to displacement under traffic 
and durability are the two primary requisites of 
a satisfactory mix. Three other characteristics 
which are of importance are that the mix should 
be of uniform texture and composition, of proper 
workability, and possess adequate skid resistance 
throughout its life. Since the literature contains 
a great deal of information on the effect of prop- 
erties of aggregates in asphalt paving mixes, it 
will be the purpose of this talk to discuss the basic 
ideas only briefly in order to present more fully 
the current thinking and experience on the 
behavior of aggregates in these mixes. 


1 Presented at the 5th Annual Convention, Texas Aggregates 
Association and Texas Ready Mixed Concrete Association, 
Houston, Texas, April 24, 1959 
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Aggregates in Hot-Mixed, 


Stability 


Asphalt paving mixes must be designed in the 
laboratory to conform with established criteria 
in order to give satisfactory performance on the 
road. The resistance to displacement under traffic 
is evaluated in the laboratory by designing mixes 
within a given range in voids and testing care- 
fully molded specimens for stability. There are 
several forms of stability tests such as the direct 
compression and its modification, the Marshall 
test, an extrusion test such as the Hubbard-Field, 
and the triaxial test of which there are two: the 
Hveem and Smith. Since the Texas Highway 
Specifications require asphalt mixes to have a 
Hveem stability of not less than 35 per cent, it 
may be well to describe briefly what this test 
value means. 

In the Hveem stabilometer, a test specimen 
21/2 in. high by 4 in. diameter is enclosed in a 
rubber membrane, surrounded by a liquid that 
transmits the lateral pressure to a gage as vertical 
load is applied. Values derived from the test 
are relative. A scale has been established on the 
basis that, if the specimen were a liquid, the 
lateral pressure would equal the vertical pressure 
and for this case the relative stability is consid- 
ered to be zero. At the other end of the relative 
scale, an incompressible solid that transmits no 
lateral pressure is considered to have a relative 
stability value of 90. Tests on asphalt paving 
mixes yield values within this 0-90 range and of 
course for Texas they must be 35 or greater. 

The triaxial test is undoubtedly the best of the 
stability tests because it measures cohesion and 
internal friction. It is the angularity of the ag- 
gregate that creates high internal friction which 
is so important in obtaining high stability with- 
out using excessive fines to produce high cohesion 
in order to obtain the required stability. The re- 
quirements of the state highway department that 
at least 90 per cent of the coarse aggregate (ma- 
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terial retained on the No. 10 sieve) must have 
more than one crushed face is obviously for the 
purpose of creating high internal friction. This 
is in keeping with the results of other investi- 
gators of this problem. 


It may be well to mention a problem of stability 
that has occurred in some areas of the country. 
With the increase in intensity and weight of 
traffic, some bituminous paving mixtures showed 
signs of instability. They began to shove and 
rut. Investigation showed that the loss of sta- 
bility was due to the use of natural river sand 
which had very rounded particles. The use of 
natural bank sand with sharp particles, stone 
sand, or stone screenings was satisfactory. As a 
result of this experience, some agencies are re- 
quiring the crushed aggregate to be extended 
down to and including the materials retained 
on the 50 mesh sieve. This stopping at the 50 
mesh sieve on crushed particles permits the use 
of adequate amounts of blow sand to obtain the 
required density and workability of a bituminous 
paving mix. 

In one of the research studies, conducted by 
the National Crushed Stone Association, on as- 
phalt paving mixtures, a series of carefully de- 
signed mixes were placed in our circular test 
track and subjected to the action of concentrated 
traffic moving in a single wheel path. A few of 
the mixes showed a lack of stability. When these 
unstable mixes were analyzed, one of the indi- 
cations was that lack of stability occurred when 
a mix densified to less than 1 per cent voids. 
The Texas specifications give optimum density of 
96 per cent and maximum density of 98 per cent. 
It would seem, therefore, that the maximum 
density of 98 per cent should be just a maximum 
that may be reached occasionally and that the 
average density should approach the optimum. 
This is mentioned because of observations of a 
heavily traveled 4 lane divided highway paved 
with an asphalt mix which shows excellent per- 
formance in the inside lanes. However, on the 
outside lanes which have the truck traffic, there 
is serious rutting and shoving at the approaches 
to stop lights. It is indicated that it may be neces- 
sary to design for higher stability values to satis- 
factorily meet these severe conditions. 

One of the states that has taken action to im- 
prove the performance of its bituminous paving 
mixes is Ohio. As traffic increases, its design 
procedure calls for mixes to have an increased 
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void content and also with the increase in traffic, 
the penetration of the asphalt is reduced. Its 
present design practice is as follows: 


Total Traffic 


5,000 or less 
5,000 to 20,000 
Over 20,000 


Design Void Content 


5 per cent 
8 per cent 
10 per cent 


Penetration 
Total Traffic Grade of Asphalt 


1,000 or less 85-100 
1,000 to 15.000 70-85 
Over 15,000 60-70 


While high internal friction and aggregate inter- 
lock are wanted for high stability, rarely is the 
inherent strength of the aggregate a serious factor. 
Hard, angular aggregate which does not become 
rounded in handling or crush excessively under 
the action of the roller is desired. Most highway 
departments, including Texas, find that aggregate 
with a Los Angeles abrasion loss of not more than 
40 per cent is satisfactory. 


Durability 


Durability, as the term is applied to asphalt 
paving mixtures, is an all inclusive word that en- 
compasses several properties of the aggregate 
which may affect the ultimate performance of the 
mix. 


It is fully appreciated that Texas is a big state 
with a wide variation in climate and temperature : 
so it is quite possible that some bituminous mixes 
which give excellent performance in one area 
may be a complete failure if laid in another area. 
With regard to durability of these mixes, there is 
no substitute for experience. However, certain 
properties of the aggregate may affect the dura- 
bility of the paving mix so these properties will 
be discussed. 

First, an aggregate that degrades or crushes 
excessively under the action of the roller may 
cause a mix to lack durability. If the require- 
ments of the Los Angeles abrasion tests are raised 
significantly above the 40 per cent for base course 
aggregate, and this material crushes under the 
roller, the resulting mixture is really one of par- 
tially coated aggregate, thereby admitting water 
to the interface between the aggregate and the 
asphalt where stripping can readily take place. 
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However, it is believed that the Los Angeles re- 
quirement of not more than 40 per cent loss as- 
sures a satisfactory aggregate in this respect. 


Second, while the opinion may be held by some 
that an asphalt coating waterproofs aggregate 
to the extent that certain materials which are 
deleterious in portland cement concrete may 
safely be used in asphalt paving mixtures, this is 
not necessarily true. Some paving mixes made 
with aggregate having significant quantities of 
shale and unsound chert have had their surfaces 
“pit or shell out” as the surfaces of the particles 
became exposed. Where this problem of surface 
pitting has occurred, it has not resulted in a fail- 
ure of the pavement; however, it does cause an 
unsightly surface to develop which has resulted 
in some unfavorable criticism. Thus, it is indi- 
cated that good quality aggregate must be used 
to assure satisfactory performance. A number of 
state highway departments require the same 
quality aggregate for bituminous paving mixtures 
as for portland cement concrete. 

Today, there is great pressure to use local ag- 
gregates; however, it should not be inferred that 
by so doing there will be a lowering of quality. 
As an indication that present requirements are 
essentially correct, R. E. Livingston of the Colo- 
rado Department of Highways wrote as follows: 

“Knowledge in the design of asphalt paving 
mixes has advanced to the point that formulas for 
the combination of materials with suitable criteria 
can provide for good stability and good durability. 
Occasionally an attempt is made to utilize local 
materials which are not consistent enough to fall 
within the limits of good design practice. In these 
instances, failures in a number of mixes have 
occurred.” 

Third, the ability of a mixture to retain its 
asphalt film in the presence of water may have 
an important effect on the durability of a flexible 
pavement. If the asphalt film sloughs off the 
aggregate in the presence of water leaving ap- 
preciable areas of the aggregate exposed, it is 
said to have stripped. Excessive deflections of 
flexible pavement in the presence of moisture has 
caused stripping in the binder course and if a 
surface break occurs, pavement failure can quick- 
ly follow. 

In general, stripping is not often a problem in 
hot-mixed, hot-laid, well designed surface mix- 
tures. Furthermore, it can be evaluated by labo- 
ratory tests. Two methods of test are available— 
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the immersion-compression test and the static im- 
mersion test. It is believed that these two tests 
have their respective fields of usefulness and that 
they should not be used interchangeably—in other 
words, the immersion-compression test seems 
more suitable for mixtures using paving grade of 
asphalt and the static immersion test is probably 
suitable for those mixtures using cutback asphalt. 


In the immersion-compression test, 6 cylinders 
of a bituminous mix are tested in unconfined com- 
pression. Three specimens are stored in air and 
tested at 77 F and the other 3 specimens are stored 
in water for 4 days at 100 F and then stored in 
water at 77 F and tested at that temperature. If 
the ratio of the strength of the soaked specimens 
to the strength of the unsoaked specimens is 
greater than 70 per cent, the mixture is ordinarily 
considered water resistant, or satisfactory. If the 
retained strength of the soaked specimens is less 
than 70 per cent, then further studies may be 
necessary to determine if a change in material 
sources is desired, or whether an additive to the 
asphalt will produce a mix having the required 
resistance to the action of water. 

In the static immersion test, 100 grams of 1/4 
to 3/8 in. aggregate is mixed with 5.5 per cent of 
asphalt and immersed in a glass container of dis- 
tilled water for 18 hours. At the end of this 
period, the operator estimates whether the per 
cent of the aggregate surface remaining coated 
with asphalt is above or below 95 per cent. 
(AASHO Designation T 182-57) In some labora- 
tories, an effort is made to estimate the actual per 
cent of coating retained and the asphalt is con- 
sidered to have stripped excessively if the area 
remaining coated is below 70 per cent. The re- 
producibility of test results by different operators 
is not ordinarily very good. 

An interesting experience with this test oc- 
curred in the NCSA Laboratory. The aggregate 
under investigation, because it was claimed to 
strip, was a granite with many re-entrant angles 
and a rough surface texture. In the Laboratory, 
it was difficult to thoroughly coat the small quan- 
tity of aggregate at the low asphalt content and 
temperature specified in the test. When the 
sample was examined after the immersion period, 
the aggregate was badly stripped of its asphaltic 
film. However, when job mixed blacktop, pre- 
pared in a conventional plant, was sampled and 
taken to the Laboratory in an insulated box and 
tested, a different result was obtained. Material 
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passing the 3/8 in. sieve and retained on the No. 4 
sieve was screened from the sample of asphalt 
mix and placed in a beaker of water at the re- 
quired temperature for 18 hours and it did not 
strip. When this same mix was tested by the im- 
mersion-compression method, satisfactory results 
also were obtained. This is the basis for the 
opinion expressed earlier that the test methods 
should be properly selected and applied in evaluat- 
ing the stripping characteristics of an aggregate, 
or in other words, the immersion-compression test 
seems to be more applicable to measuring the 
asphalt retention characteristics of aggregate for 
use in hot-mixed, hot-laid paving mixtures. 


Uniformity 


There is one requisite for a satisfactory bitumi- 
nous mix which is in part an important responsi- 
bility of the aggregate producer. A bituminous 
mix should be uniform, that is, uniform in density, 
uniform in texture, and uniform in appearance. 
This in turn means that the various sizes of ag- 
gregate that are supplied should be of uniform 
gradation. 

Experience indicates that rarely is there any 
trouble wtih regard to uniformity of the coarse 
aggregate, that is, material larger than the No. 8 
or No. 10 sieve, and this is especially true in 
surfacing mixes because the top size is rather 
small. However, trouble has been experienced 
with the use of stone screenings. While stone 
screenings can and should be used because they 
surely impart strength or stability to the mix, 
they must be of uniform gradation. Too much 
variation in gradation of screenings, especially 
in the fine fraction, that is, material passing the 
100 mesh, can cause trouble in seriously affect- 
ing the stability and the riding qualities of a 
pavement. 

In one instance, old stockpiles of screenings 
were used with the idea of obtaining a lower 
priced mix. After a few years of traffic a large 
part of the job was in excellent condition, but 
there were numerous short sections that shoved 
so badly they had to be cut out and replaced. 
These unstable sections all had an excessive 
amount of fines. In order to be assured of having 
screenings of uniform gradation, one state requires 
that stockpiles be built and tested for compliance 
with gradation requirements before they are 
accepted. All sizes of aggregate should be sup- 
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plied with reasonably uniform gradation and 
should be handled so that they are fed to the dryer 
with segregation being held to a minimum. 


Workability 


With all paving being done by machines, today 
workability is not the problem it used to be, pro- 
vided workability means that property of a mix 
which permits it to be placed with ease. Rarely 
is there a problem of obtaining workability of any 
well designed, dense graded, hot mix. In fact, 
probably the main problem of workability is with 
respect to those mixes which are too workable 
because of retained moisture in the aggregate. 

Some aggregates have very fine or sub-micro- 
scopic pore spaces which, when they become satu- 
rated with water, give up this water with diffi- 
culty. The effect of this characteristic of retain- 
ing water has, at times, been detrimental to the 
bituminous mix, and yet engineers have not at- 
tached very great importance to it. 

There is a handbook on bituminous mixes which 
states “The last one half per cent of moisture of 
aggregate is extremely difficult to remove and the 
removal of that small amount is rarely required 
or necessary.” On the other hand, investigation 
by Professor Ward K. Parr of the Michigan High- 
way Department reveals these indications with 
respect to moisture content in the aggregate: 
Moisture content below 0.05 per cent will give 
satisfactory mixes, while moisture contents above 
0.10 per cent will definitely cause unsatisfactory 
bituminous mixes. Within the range of 0.05 to 
0.10 per cent, moisture has varying effects on the 
quality of the mix. 

Two questions arise in connection with this 
problem of moisture content in the asphalt mix: 


A. What harmful effects are ascribed to slight 
moisture content of aggregate? 

B. Why does this moisture content, which 
seems to be negligible, cause trouble? 


The answers are about as follows: 


A. Since these asphalt mixtures are produced at 
temperatures between 275 and 325 F, any moisture 
not removed from the aggregate during drying 
operations will be present in the form of steam 
vapor. Moisture vapor will cause foaming of the 
asphalt, producing a mix which causes flushing of 
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asphalt on top of the loads in transit and under 
the screed of the spreader during laying, and also 
on the pavement surface when compacted by the 
roller. Excessive moisture in bituminous paving 
mixtures causes foaming, flushing, and segrega- 
tion which results in poor riding qualities of such 
surfaces. This effect of moisture on riding quali- 
ties has been demonstrated by roughometer tests 
on poor sections when compared with the rough- 
ometer values for other sections. This same phe- 
nomenon has been observed by other investi- 
gators. 

W. H. Campion of Omaha Testing Labora- 
tories describes a pavement constructed in Ne- 
braska as follows: “In this case the pavement 
behaved satisfactorily under initial rolling, but 
subsequent rolling destroyed practically all the 
stability, causing the mixture to displace under 
the roller. Investigation indicated that saturated 
porous limestone coarse aggregate had not been 
properly dried before mixing. This conclusion 
was substantiated when free water was detected 
in the unstable mix.” The Ontario Department 
of Highways reports on one case in which “the 
mix was very fluid and similar to thick soup; 
when spread on the road, sandy spots occurred 
on the surface where sand was apparently brought 
to the surface by the action of the hot steam.” 


B. Small amounts of moisture are insidious in 
their action in bituminous mixtures. One pound of 
water vaporized to steam occupies approximately 
27 cu ft at atmospheric pressure. Also, at 300 F, 
this vapor can exert considerable pressure. This 
pound of water represents only 0.05 per cent by 
weight of a ton of mix, but can occupy a very 
great volume in the form of steam which accounts 
for the foaming that occurs. Dense graded mixes 
tend to trap this moisture and create a condition 
often described as “fluffy” or “tender.” It is these 
conditions which cause tearing, flushing, and 
segregation of the mix during laying operations. 

In order to eliminate this moisture problem, the 
new specifications of Michigan include a require- 
ment that bituminous concrete shall not exceed 
0.05 per cent moisture. To satisfy these require- 
ments it is necessary to increase the effectiveness 
of drying. It has been found that reducing the 
dryer feed rate would help in eliminating mois- 
ture. Maintaining full aggregate bins also permits 
more time for moisture to be evaporated. Illinois 
has been considering specifying 2 dryers in series 
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to increase the time element in drying operations 
to eliminate moisture. 

It seems that the practical solution to this prob- 
lem is one of careful plant control. Obviously 
a mix should not foam. However, the mix should 
be observed when loading trucks to see that there 
is no undue settlement or any flushing of the 
asphalt to the surface that would indicate exces- 
sive moisture being present. As previously men- 
tioned, the behavior of the mix under the tamper 
and under rolling would also indicate whether ex- 
cessive moisture is present. Whenever these indi- 
cations occur, it is necessary to dry the aggregate 
more thoroughly. Since it takes time to evapo- 
rate moisture and get it out of the aggregate, just 
increasing the temperature does not necessarily 
give dry aggregate. That is why some have ad- 
vocated the use of 2 dryers in order to maintain 
the normal rate of production. In any event, the 
most effective solution is longer retention in the 
dryer. Actually this matter of retained moisture 
in aggregate is rather a minor problem in asphalt 
paving, but when it does occur steps must be 
taken to correct it. 


Skid Resistance 


With the tremendous increase in volume and 
speed of traffic, it is becoming increasingly impor- 
tant to be sure that the pavement surfaces pos- 
sess adequate skid resistance. Pavement surfaces 
are subjected to the abrasive action of tires and 
surface grit which tend to wear off the sharp pro- 
jections in the aggregate. The flexing of the tires 
creates a rubbing action in addition to that which 
takes place due to traction, braking, and steering. 
These actions polish the surface which makes 
the pavement slippery or, technically, reduces the 
coefficient of friction. While many types of aggre- 
gate wear and develop a polished surface, the 
creation of a slippery surface takes place much 
more quickly with some aggregates than others. 
The problem is essentially one of designing a 
bituminous mix which will have adequate skid 
resistance throughout its life. In order to do 
this, it is necessary to define what is adequate 
skid resistance. In our work, we have arbi- 
trarily selected a value of 0.4 coefficient of friction 
at 40 miles per hour stopping distance test as giv- 
ing adequate skid resistance, bearing in mind 
that the AASHO curve for coefficient of friction 
values for calculating stopping sight distances 
shows a value of 0.325 at 40 miles per hour. 
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Through a cooperative investigation at the First 
International Skid Prevention Conference held in 
Charlottesville, Virginia, in September of 1958, we 
were able to correlate apparatus that we developed 
in our Laboratory for measuring the slipperiness 
of a pavement with the stopping distance test so 
that we have been able to study in the Laboratory 
the performance of bituminous mixtures with 
regard to their skid resistant properties. 

In a laboratory investigation of skid resistance, 
the preparation of the test specimen is as impor- 
tant as the test itself. The NCSA has in its Lab- 
oratory a circular track 14 ft in mean diameter, 
built in the form of a U-shaped trough, the 
inside bottom of which is 18 in. wide. Bitumi- 
nous mixes are placed in this track, rolled with 
a steel roller weighing 200 lb per lin in., and 
subjected to the action of traffic by driving a 
single wheel equipped with a 7.00x20 balloon 
tire loaded to 1,900 lb. This wheel is driven from 
a rotating arm pivoted at the center and may be 
operated in a single path or moved to cover the 
entire paved area. Hence, the surfaces under 
study are subjected to an accelerated polishing 
action similar to that created by traffic. 

The Association has been studying this problem 
for the last 5 or 6 years rather intensively so that 
now it is believed a pattern has been developed 
which can be followed for arriving at a satis- 
factory solution. The essential features of this 
pattern are: 


1. Rejection of an aggregate because it develops 
a slippery surface is not necessarily the solu- 
tion to the problem because our investiga- 
tions have shown that in most cases a blend 
of aggreg~tes can offer a surface that is of 
adequate skid resistance 


2. The method of test gives rather definite in- 
dications that an end point has been reached 
in the development of a slippery surface 
which gives rise to the belief that these mixes 
will maintain an adequate skid resistant sur- 
face throughout their useful life 


3. A study has to be made of the aggregates 
available to a given area 


It may be said that we have been rendering a 
great deal of assistance to NCSA members in the 
development of surfaces that are skid resistant by 
means of tests on the blends of aggregates that 


are available to the area. This offers a solution 
to the problem that is believed to be technically 
correct and economically sound. 

There is one aspect of slipperiness of pavements 
upon which it is believed the public should be 
better informed. With a coefficient of friction of 
0.4, the stopping distance at 60 miles per hour is 
359 ft. If the speed were reduced to 50 miles per 
hour, the stopping distance would be 250 ft. In 
order to stop in about 250 ft at 60 miles per hour, 
the coefficient of friction would have to be ap- 
proximately 0.6, which means that the pavement 
would have to possess exceptionally high non- 
skid characteristics. Greater effort should be 
made to have the driving public slow down when 
pavements are wet. 


Conclusion 


It should be appreciated that tremendous quan- 
tities of asphalt mixes have been produced with- 
out any trouble and are performing with entire 
satisfaction. This paper has been confined to 
pointing out the troubles that occur in a relatively 
minor number of instances and to suggest possible 
means of correcting them to the end that even 
greater satisfaction may be obtained with asphalt 
paving mixes. 
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Political Power’ 


By JOHN F. LANE 


Gall, Lane and Howe, General Counsel 
National Crushed Stone Association 
Washington, D. C. 


HE results of the November 1958 elections have 

been widely hailed as a great victory for the 
Democratic party. On the surface, this appears to 
be so—that the Democrats did in fact sweep the 
elections. For they attained substantial majorities 
in both the House and Senate of the U. S. Con- 
gress and achieved many successes in state elec- 
tions as well. 

But the real and actual winner in the 1958 elec- 
tions was not the Democratic party; it was the 
political might and power of organized labor. It 
was labor’s candidates—mostly Democrats and a 
very few Republicans—who were swept into elec- 
tive office. The election results were, therefore, a 
sweep by and for a few Union bosses, not by the 
Democratic party and this is the more noteworthy 
as it was accomplished squarely in the face of 
the public outcry at the running disclosures over 
a two-year period by the McClellan committee in- 
vestigating labor racketeering and corruption. 

The terrifying fact is that as of today, a relative 
handful of labor bosses—not the Democratic 
party—may have effective practical working con- 
trol of the Congress of the United States! 

Our nation’s legislative policy in reality is not 
set by either of the two political parties, but by 
the Executive Council of the AFL-CIO. This 
Council consists of 29 men. And more specifi- 
cally, legislative policy is determined by a special 
four-man committee consisting of Reuther, Hayes, 
Harrison, and Meany. 

Today the United States of America has a labor 
bossed Congress. No legisiation that opposes it 
will be passed. Most legislation they wish and all 
legislation they demand may well be passed! 

Government—at least the Legislative Branch of 
it—by, for, and of all the people is in grave danger 
of becoming by, for, and of a potently organized 


1 Presented at the 42nd Annual Convention of the National 
Crushed Stone Association, Americana, Miami Beach, Florida, 
January 27-30, 1959 


JUNE 1959 


The Startling Implications of Union 


minority—a very small minority of the working 
forces—dictated by labor bosses. 

Now and in the future, our Republican form of 
constitutional government and the freedom of our 
people face a critical test of survival in the face 
of the threatened domination and control of legis- 
lative and political policy by the unfettered politi- 
cal power of organized labor. 

James Madison, writing in The Federalist, ex- 
plained our form of government as follows: “.. . 
we may define a republic to be—a government 
which derives all its powers directly or indirectly 
from the great body of the people, and is admin- 
istered by persons holding their offices during 
pleasure, for a limited period, or during good be- 
havior. It is essential to such a government that 
it be derived from the great body of the society, 
not from an inconsiderable proportion, or a fav- 
ored class of it.” 

Note the express warning against government 
being derived from a favored class. This is the 
“special interest” concept which is exactly what 
we have today. It was the studied conclusion of 
Madison and other founding fathers of his time 
that the reconciliation of conflicting economic and 
political interests would be effected by this re- 
publican government founded upon the represent- 
ative principle with government powers deriving 
from all of the people. 

Now these startling, if not shocking, facts are 
little known. Indeed they are not often voiced, 
despite their fundamental seriousness for all our 
people. But they are certainly borne out by the 
known facts. 


Our “Pro-Labor’ Congress 


The impartial newspaper information service 
known as “Congressional Quarterly” recently 
classified all the members of Congress as between 
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“pro-labor” and “anti-labor.” The “pro-labor” 
identification was made on the basis of: 


1. AFL-CIO political spending reports 


2. The voting record of each member measured 
against the Union’s “right and wrong” voting 
tally 


This analysis showed that in the House of Repre- 
sentatives: 


238 members are “pro-labor” 
175 members are “anti-labor” 
22 members are of unknown persuasion 


Since a majority in the House of Representatives 
is 218 votes, the “pro-labor” forces have a margin 
of 20 votes to spare. 


On the Senate side, according to the “Congres- 
sional Quarterly”: 


68 members are “pro-labor” 
28 members are “anti-labor” 


Hence, in the Senate also, since (after the in- 
clusion of Alaska) a majority is 50, the “pro- 
labor” forces have an 18 vote margin. 

A political memo of the Committee on Political 
Education of the AFL-CIO dated November 17, 
1958, claimed “winning percentages” on candi- 
dates; i.e., successes over defeats of: 


77 per cent among Senatorial candidates 
62 per cent among House candidates 
74 per cent among gubernatorial candidates 


And the AFL-CIO News of November 15, 1958, 
claimed no less impressive results in state election 
after state election. 

In defeating “right to work” proposals in five 
out of six states, organized labor has dramatically 
shown the country—and itself—how extraordi- 
narily tremendous is its political power. For in 
these instances, labor was “running scared”— 
fearing that the very source of its organizational 
strength and power would be jeopardized by a 
right to work law eliminating compulsory union- 
ism. 

Only in rural Kansas was the right to work pro- 
posal enacted. The California and Ohio defeats 
of right to work—carrying with it the defeat of all 
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candidates who endorsed it, including such Re- 
publican stalwarts as Bricker and Knowland— 
are particularly noteworthy. In Ohio especially 
so, because it was only in 1950 that the concen- 
trated effort of organized labor to defeat Senator 
Taft in that state was itself soundly defeated— 
causing much business optimism that labor’s polit- 
ical power was not all that labor claimed. Inci- 
dentally, the February 1959 issue of the Reader’s 
Digest contains a very revealing account of how 
the significant results were achieved in California 
and Ohio. 


Ingredients of Union Political Power 


Such outstanding political results represent only 
the achievements to date of the most highly or- 
ganized, heavily staffed, and most heavily funded, 
effectively potent political organization of all time. 
The effectiveness of labor’s political organization 
has, quite unbeknownst to the American people, 
been slowly building up over a period of time. 
The November results are, till now, its fullest 
“flower.” Boding much for the future, its organi- 
zational methods are both the envy and the des- 
pair of all political “pros.” 

The essential ingredients of this political Go- 
liath show what makes its successes possible. 


These are: 


Highly effective organization: Normal union 
organizational structures proceeding from locals 
through internationals on into federations have 
been utilized. This natural structure is coordi- 
nated and supervised at the top by the Com- 
mittee on Political Education (AFL-CIO). 
COPE, as it is called, is in turn subjected to policy 
control by the handful of labor bosses on the 
Executive Council previously mentioned. 


Masses of political workers: Consisting of union 
members, local union officials, committee men, 
ete.; all of whom are available at union payroll 
expense when the need for the political activities 
arises. These are supplemented by women’s aux- 
iliaries and great numbers of other recruits to the 
cause. 


Intelligently conceived programs: These in- 


clude: 


a. The “watch-dog” function of recording tallies 
on each Congressman’s vote on subjects of inter- 
est to labor and according them high publicity 
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through union publications, radio and TV time, or 
otherwise; 


b. The preparation and distribution of the polit- 
ical handbook “How to Win,” whose effectiveness 
has been flattered by its being copied by opposing 
political groups including some from business; and 


c. Comprehensive registration drives on down 
through union ranks. “Getting Out the Vote” has 
acquired literal meaning under union auspices. 


Tremendous Sums of money: In the Congres- 
sional Record of March 24, 1958, it was estimated 
that $124 million had been spent directly and in- 
directly by labor unions on the biennial House 
and Senate elections alone. This fact was labelled 
“fantastic” which it truly is. An example was 
given of how one union—Walter Reuther’s 
UAW—spent $725 thousand to elect one Senator— 
McNamara of Michigan. The expenditures of 
other labor organizations brought to $841 thou- 
sand the amount organized labor spent to elect 
this one Senator. Is it any wonder that only he 
refused to sign the reports of the McClellan com- 
mittee which were adverse to labor’s interests? 


As to the propriety of union expenditures of 
money in politics, the legal situation is complex. 
Labor organizations, like corporations, are pro- 
hibited by federal law from making any con- 
tribution or expenditure in connection with fed- 
eral elections. However, and perhaps typical of 
union ingenuity and aggressiveness in the polit- 
ical arena, a series of court decisions primarily 
on constitutional grounds has rendered the Cor- 
rupt Practices Act a virtual and practical nullity, 
and union political spending of enormous sums 
goes unchecked despite the statute! 

Our law firm made a detailed analysis of this 
phase of the union political problem which has 
been widely reproduced and circulated through- 
out the country. 


The unions have developed and made stick in 
the courts a real “legal gimmick” facilitating the 
use of money for political purposes. Briefly 
stated, their theory is that only “direct” political 
contributions to the campaign funds of candidates 
are within the prohibition of the Corrupt Prac- 
tices Act, and that even these are outside the 
Act when the money used is derived from so- 
called “voluntary contributions” by union mem- 
bers for political purposes. However, so-called 
“educational expenditures” from general union 
treasuries derived from membership dues are not 
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within the prohibition at all and may be freely 
used without restraint. Membership dues money, 
which according to the National Industrial Con- 
ference Board approximates $620 million a year, 
therefore, is the source of payment for the union’s 
vast propaganda programs through newspapers, 
public and private; TV and radio; pamphlets, 
etc.—all the known and many novel communi- 
cation media. 


Prohibition Not The Answer 


Usually, as soon as facts such as these are laid 
on the table, the reaction is “We oughta have a 
law.” Such a reaction reflects the hearer’s dis- 
tress and instinctive notion that this situation is 
highly immoral, if not illegal. He wants to solve 
the problem by prohibiting, through statutes, 
political activities of unions. Such an approach, 
I believe, is not the correct one. For I believe 
that, as serious as the problem now is, and how- 
ever immeasurably more serious it may loom for 
the future, any suggested solutions ought to be 
and must be within our existing constitutional 
framework. 

To the extent that union political activities 
reflect the views and wishes of union members, 
or indeed of the union bosses themselves, it is 
fundamental to our theory of government that 
they should have the right to be heard. A govern- 
ment of, by, and for the people certainly is a 
government which includes the great working 
forces of this country. It also includes labor 
leaders. Our Constitution grants that right to 
be heard politically in the First Amendment of 
the Bill of Rights, assuring the right of peaceable 
assembly and of petition on a co-equal plane with 
the other great basic freedoms of speech, press, 
and of religion. 

Moreover, but a moment’s reflection makes it 
plain that if even the true political voices of labor 
organizations may be stilled, so also may be 
silenced the voices of business, of farmers, of 
debtors, of creditors, of veterans, or other seg- 
ments of our great economy. And, the perils to 
our freedoms would be no less great in the hands 
of any other politically potent special interest 
group from whatever portion of this great land it 
might spring! 

No indeed! Rather than to seek to outlaw 
political expression and action by labor unions, 
we should all, if we truly value our own freedoms 
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and the system of government which guarantees 
therm, be the first to defend with all our strength 
the right and privilege of any segment of our 
society truthfully and honestly to present its 
views to our legislatures or on political issues. 

“Well,” you are doubtless saying to yourself, 
“what is to be done; what can be done?” I must 
immediately say to you that there is no cure-all, 
no panacea. Nor is there any immediate solution 
reasonably possible at all. The solution, if any, 
has to be long range. Remember that it took 
organized labor some 15 years to accomplish its 
present strength; the last step of which was only 
a few years ago when the AFL-CIO merged. 


Aroused Public Opinion The Only Answer 


Fundamentally, the answer is not prohibitory 
legislation. Rather it is the creation of a great 
public awakening; an awakening of the entire 
nation in all its great segments and might to what 
is happening to our form of government. Such a 
program necessarily requires extensive education, 
extensive public relations, and extensive dissemi- 
nation of political information. 

The labor bosses actually represent but a very 
small minority of American voters. There are 
some 15 or 16 million members of labor unions in 
this country, many millions of which exercise true 
American independent judgment when they cast 
their secret ballot. There are some 104 million 
eligible votes in this country. 

An enlightened and awakened public opinion 
attuned to the evils of the present situation pro- 
vides the principal hope for its correction. More- 
over, the counterbalancing of special interest 
political pressure by other informed political 
pressure is “the American way,” entirely con- 
sistent with and within constitutional framework. 
The distilled essence of our Republican form of 
government relies on the people—all of the people 
—to check and counterbalance excesses of political 
power whatever the source. Just because this 
is so, the successful operation of our system of 
government requires an electorate which is in- 
formed and vigorous in its determination to rein- 
force the built-in checks and make them work in 
the public interest. 

I am glad to acknowledge that healthy starts in 
this direction are under way. Prior to last No- 
vember’s elections, numerous business interests, 
seeing the handwriting on the wall, began to take 
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some first, relatively timid, steps to counteract 
this grave threat labor poses to our form of gov- 
ernment. This activity, of course, should proceed 
unabated, and I believe that, with the stimulus 
provided by the November 1958 election results, 
it will, I certainly hope it will, gather real mo- 
mentum. But it should not be limited to corpora- 
tion or business interests. The story must be told 
down to the household grass roots level all across 
this land, in all segments of society and in all 
walks of life. 

Informed and hence enlightened public opinion, 
therefore, in the last analysis is the ultimate 
solution! 

Enlightened public opinion is the only answer to 
the special interest pleading of labor bosses! 

Enlightened public opinion must be relied on to 
preserve the integrity of our electoral system from 
destruction! 

Aroused public opinion affords the only hope 
for the relatively moderate legislative regulation 
of political activities by special interest groups of 
all kinds which must inevitably follow the arousal. 
For now if, for example, federal legislation should 
be proposed to restrict the use of union dues to 
direct collective bargaining purposes, or if legis- 
lation were proposed to eliminate the educational 
gimmick previously referred to, or to prohibit com- 
pulsory union membership such legislation would 
have little hope of passage in a union-dominated 
Congress. If, however, an enlightened whole of 
the people demanded such restrictions, there 
would be more hope of the Congress responding 
to the public’s wishes. 

Enlightened public opinion then must in the 
long run be relied on to insure that Democrats 
masquerading as Democrats and a few Republicans 
masquerading as Republicans are not, in reality, 
the puppets of the Walter Reuthers who elected 
them. 

By way of a conclusion, I know of no better 
message to leave with you than that contained in 
a passage from George Washington’s Farewell 
Address which I recently came upon. He most 
certainly did not have to face this problem during 
his time, but his words are just as apropos as 
if he were voicing them today rather than in 1796. 

“To the efficacy and permanency of Your Union, 
a Government for the whole is indispensable.—No 
alliances, however strict between the parts can 
be an adequate substitute—They must inevitably 
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HE term “large size aggregate” as referred to 
in this article is defined as one having at 
least 20 per cent retained on a 1 in. sieve. The 
use of large maximum size material in highway 
construction has become unpopular in many areas 
with both engineers and contractors. One of the 
reasons has been the problem of segregation, 
particularly where dry laid materials have been 
used and where the nominal maximum size of the 
aggregate exceeds 3/4 or 1 in. in size. Despite 
the advantages of large size aggregate from a 
cost standpoint there has been a trend in much 
of the country toward the use of smaller maximum 
sizes in flexible pavements. 


It was the opinion of several engineers and 
contractors contacted in the past year that bases 
constructed with large size stone have greater 
strength than those in which smaller material is 
used. The use of large maximum size crushed 
stone reduces production costs, and at the same 
time the material has excellent stability due to 
high internal friction and coarse aggregate inter- 
lock. Large size aggregate is also more economical 
when mixed with bituminous material because 
of its lower asphalt requirement and greater 
ease of drying. 

The highway departments of Ohio, Pennsyl- 
vania, and New York, which are large volume 
users of bituminous paving materials, are making 
outstanding use of plant mixed large size aggre- 
gate bituminous base courses. For this reason 
projects in all three of these states were inspected 
during the past construction season to obtain the 
data which are presented here. 


Specifications for Aggregates and Mixture 
Composition 


The Ohio specification was developed about two 
years ago and is called Waterproofed Aggregate 
Base Course B-219. Two aggregate gradations 
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are included in the specification and are shown in 
Figure 1; Type A has 100 per cent passing a 
3 in. sieve, and Type B, 100 per cent passing a 
2 in. sieve. Note that the 3 in. material contains 
very little stone between the 3/8 and 1 1/2 in. 
sieves, and has a relatively low per cent of fines. 
This results in a somewhat open gradation which 
is probably pervious. The 2 in. material, to the 
contrary, is relatively dense graded. Both of 
these mixtures are specified to be combined with 
3 to 4 per cent of 85-100 penetration asphalt 
cement. 
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Gradation Bands for Ohio Specification for 
Waterproofed Aggregate Base Course B-219 


The Pennsylvania specification, called Special 
Binder ID-2, has gradation requirements as shown 
in Figure 2. One hundred per cent of the aggre- 
gate passes a 21/2 in. sieve and it is uniformly 
graded from coarse to fine. The aggregate is 
mixed with 3 to 5.5 per cent of asphalt. This 
specification was developed about 10 years ago 
but the large aggregate mixture was not used 
extensively until two or three years ago. Re- 
cently its use has been considerably expanded 
because of its excellent performance under heavy 
truck traffic. 
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FIGURE 2 


Gradation Band for Pennsylvania Specification 
for Special Binder Course ID-2 


The New York specification, known as Bottom 
Course 45-SY, has been developed over a period 
of nine years. Note in Figure 3 that this 2 in. 
maximum size material has a relatively open 
grading in that it has a very small per cent 
passing a 1/8 in. sieve. This mixture is specified 
to have an asphalt content of 21/4 to 4 per cent. 
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FIGURE 3 


Gradation Band for New York Specification for 
Bottom Course 45-SY 


Figure 4 shows a comparison of field tests of 
mixes from the three states. These field tests 
show the basic gradation differences in the base 
materials on the jobs which were inspected. 
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Design 

These large aggregate bases have been incorpo- 
rated into the road designs of the three states 
in several different ways and the materials are 
quite versatile. 

In Ohio a primary highway design provides 
for 8 in. of Waterproofed Aggregate Base Course 
B-219, over a granular subbase, followed by 
5 in. of conventional binder and surface courses. 
The material is also used as a base course for 
widening work, and the Type B gradation is being 
used as a surfacing course, 3 in. in thickness, 
for projects on the Interstate System. 
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FIGURE 4 


Field Tests of Three Large Size Aggregate 
Bituminous Base Courses 


A flexible pavement design for a heavy duty 
road in Pennsylvania may include up to 12 in. 
of their Special Binder ID-2 as base course, placed 
in successive 3 in. lifts. The Research and Testing 
Department reports that its use has been very 
effective where other types of material have 
rutted and displaced under heavy truck traffic. 

On the Interstate System in New York a flex- 
ible pavement design consists of a minimum of 
12 in. of granular foundation course, 4 in. of 
broken stone, 3 in. of the Bottom Course 45-SY, 
and 21/2 in. of asphaltic concrete binder and 
surface course. For a secondary road design the 
structure consisted of a granular subbase, 3 1/2 in. 
of the Bottom Course material, and 2 in. of as- 
phaltic concrete surfacing. 

In both Pennsylvania and New York the large 
aggregate mixes are being used 3 to 4 in. thick 
over old or widened concrete pavements for 
reconstruction work and also on new concrete 
bases. 
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Construction Materials and Production 


Two projects were inspected in Ohio on which 
the 2 in. maximum size Waterproofed Aggregate 
Base Type B was being placed. Near Findlay 
on a project which called for surfacing the 
shoulders, the contractor was being furnished a 
1 in. crusher run limestone with which 20 per 
cent of plus 1 in. material was blended in stock- 
piling. West of Washington Court House, for the 
widening of an obsolete concrete pavement, the 
base material was produced as a 17/8 in. crusher 
run aggregate with 20 to 23 per cent retained on 
a 1 in. sieve. 


While not required by the specifications, both 
asphalt mixing plants on these projects were 
operated with a four bin separation of the 
aggregate. This was done to permit rapid 
changeover to production of other asphaltic 
concrete products without the necessity for screen 
changes. An asphalt cor.‘ont of 3.7 per cent was 
used on both jobs, and the mixing temperatures 
ranged from 250 to 270 F. Figure 1 shows the 
sieve analysis of the average of several field tests 
showing the relatively dense gradation. A straight 
line from a point at 100 per cent passing the 
2 in. sieve to the origin of the chart is considered 
by some authorities as representing optimum 
density, and the gradation comes close to such 
a line. 


Five projects were inspected in New York 
where the Bottom Course material was in use. 
All of the mixes contained approximately the 
same amount of large size aggregate; field tests 
indicated a range of 30 to 36 per cent retained 
on a 1 in. sieve. Referring again to Figure 3, 
the New York mixes, it will be noted, are open 
graded. Three of the jobs had 3 to 4 per cent 
passing the 1/8 in. screen and two had 7 to 9 per 
cent passing. While the latter is slightly outside 
the specified gradation band, the compacted mix 
had a slightly better appearance. Since this 
difference in the per cent of fines is small, the 
better appearance may have been due to a 
difference in the skill of the paver operators or 
in the condition of the equipment. On the New 
York work 3.1 to 3.4 per cent of 90-100 penetration 
asphalt cement was used. Temperatures of the 
material at discharge on three of the projects, 
while held uniform on any one job, ranged from 
200 to 260 F; however, no differences were noted 
in the uniformity of the mixes and all were well 
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coated. The plants were all operated with four 
hot bins and at rated capacity. Mixing time was 
usually 1 minute per batch. 

In Pennsylvania the Special Binder ID-2 aggre- 
gate was a blend of two sizes of stone and natural 
sand with a range in sizes from 21/2 in. to dust. 
On this work the mix temperature was 300 to 310 
F and 3.7 per cent of 70-85 penetration asphalt 
cement was used. These temperatures were 
required due to the cool weather prevailing at 
the time. Figure 5 shows the Pennsylvania 3A 
stone which was 30 per cent of the combined 
aggregate. 


FIGURE 5 


Pennsylvania 3A Stone (21/2 in. Max.) Makes up 
30 Per Cent of Special Binder Mix 


Refer again to Figure 4 to compare graphically 
field tests of the large size aggregate gradations. 
Note that the Ohio mix is dense graded and has 
a somewhat smaller percentage of the large size 
stone than those from New York and Pennsyl- 
vania. The New York mixes are open graded 
and pervious. The Pennsylvania mix has the 
largest size stone and is dense graded in com- 
parison with the New York aggregate but the 
gradations in these two states were very similar 
in the plus half inch sizes. 

Some operators reported minor problems in the 
use of the large aggregate mixes. There is 
somewhat more wear on bucket elevators and on 
the pug mill. Mixer paddles should be adjusted 
to 1/8 in. or less clearance from the liner to 
prevent wedging of large stone between the liner 
and the ends of the paddles. One operator 
reported he also found it desirable to increase 
the space between paddles so that it was slightly 
greater than the maximum size. Two operators 
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reported tack welding the nuts to the bolts 
attaching the paddles to the mixer arms and 
shafts to prevent loosening. This, however, is a 
common practice in many asphalt plants for all 
types of mixes. Two operators also reported 
that sloping vibrating screens were essential to 
prevent blinding. 

On all of the projects inspected, however, it 
was generally pointed out that the advantages 
far outweighed any of the above minor problems. 
Some of the advantages include the reduced fuel 
requirements for drying, lower asphalt content, 
and the possibility of reduced mixing time without 
adverse effect on the quality of the mixture. On 
two projects mixing time was permitted to be 
reduced by one fourth because of the ease of 
coating of the aggregate mixture. 


Construction Methods and Procedures 


One of the most important qualities of these 
large aggregate mixes is that there is sufficient 
cohesion provided by the asphalt cement so that 
segregation is not a serious problem. This is 
contrary to the opinion held by many engineers 
and contractors who believe that large aggregate 
can not be placed without segregation. With 
ordinary precautions and well maintained, prop- 
erly operated modern equipment, these mixes 
can be prepared, handled, and placed without 
difficulty. 

In Ohio, side delivery aggregate spreaders were 
used on the widening work and on shoulders too 
narrow for the operation of a conventional paver. 
On the interstate project near Findlay, Ohio, 
where the right hand shoulder was 10 ft wide, 
the material was laid with a regular paver. In 
New York, pavers of three different manufacturers 
were in use and all proved satisfactory. In 
Pennsylvania, in company with other engineers, 
a paver of a fourth manufacturer was observed 
in use. On this job the material was being 
spread 12 ft wide and 4 in. deep at a speed of 
51 ft per minute (11.3 tons per minute) without 
tearing or segregation. This is considerably faster 
than the maximum of 35 ft per minute allowed 
in many states and since the plant output on the 
job was only 21/2 tons per minute, this speed 
was not necessary. 

As a general rule, paver output should be 
adjusted to the plant output so that a. smoother 
operation results with less chance for cold joints, 
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and reduced possibility of damaging the mix with 
a heated screed sitting too long on one spot. 
One of the best measures in the prevention of 
segregation is to keep the placing equipment 
well loaded. Operators should not be permitted 
to empty the hoppers and run out the bulk of the 
material at any time except when cleaning or 
maintenance of the equipment is required. This 
is true for both the side delivery spreaders and 
conventional pavers. 


FIGURE 6 


Side Delivery Aggregate Spreader Used Near 
Findlay, Ohio 


The side delivery spreaders used in Ohio for 
shoulders and base widening can place the 
material at a rate of 9 tons per minute. How- 
ever, they were seldom operated at a rate faster 
than about 31/4 tons per minute, which was 
approximately double the output of the mixing 
plants. Figure 6 shows one of the spreaders used. 
On the shouldering project a water tank was 
installed on the spreader with a water line to 
the bottom end of the belt where a fine spray 
on the belt was used to prevent the buildup of 
fines. This also eliminated the dropping of 
asphalt coated fines on to the surface of the 
adjacent new concrete pavement on which the 
equipment was operating. The tank is the square 
metal box mounted on the top of the spreader 
just to the left of center in Figure 6. The screed 
at the discharge end of the spreader, on the 
right in the photograph, is adjustable in width 
and elevation. 

On base course construction in Ohio, each lift 
of the base had a 4 in. compacted depth, while 
on shoulder surfacing the thickness was 3 in. 
A trench roller is essential on widening work to 
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FIGURE 7 
Trench Roller on Shoulder Construction 


compact the base where it is below the level 
of the adjacent pavement and can also be used 
on shoulders as shown in Figure 7. The pitch 
of the large compression roll on most of these 
rollers can be adjusted depending on the required 
slope of the shoulder or widened section. 

In general, the placing operations in New York 
and Pennsylvania were conventional with the 
exception that rollers were able to work right 
up to the paver. This can be attributed to the 
excellent stability of these mixes even while hot. 
Initial compaction was performed by 10 to 12 
ton rollers, while rollers loaded to about 14 tons 
were used for finishing. On all types of work, 
rollers should be operated in the direction of 
paving with the drive roll to the front for best 
compaction, as there is less possibility of shoving 
than when the tiller roll is operated forward. 


FIGURE 8 


Bottom Course and Macadam Base Construction 
Near LeRoy, N. Y 
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FIGURE 9 
Placing Special Binder Material Near West Chester, Pa. 


Figure 8 shows Bottom Course material on an 
excellent 4 in. macadam base south of LeRoy, New 
York. Note also the absence of any evidence 
of segregation. Figure 9 shows the placing of 
Special Binder Course on a heavily traveled 
section of U. S. Route 202 between West Chester, 
Pennsylvania, and the Delaware state line. 


Cost Data 

No report of this type can be considered 
complete unless cost data are also included, and 
Table I shows the contract prices on these 
projects. The data has been adjusted to exclude 
the cost of haul to place them all on an equal 
basis. These prices are below or within the range 
of other comparable types of base courses, making 
this type of construction reasonable in cost. 


TABLE I 


PRICE COMPARISON OF PLANT MIXED LARGE SIZE 
AGGREGATE BITUMINOUS BASE COURSE 


Adjusted 
Contract 


Price 
Project Item per ton 


Washington, C. H., Ohio Waterproofed Aggregate Base 
(2 in. max.) $5.71 


Waterproofed Aggregate Base 
(2 in. max.) 6.35 


Watkins Glen, N. Y. Bottom Course (2 in. max.) 7.60 
LeRoy, N. Y. 8.57 


Watertown, N. Y. 8.77 
Watertown, N. Y. 6.92 
Helena, N. Y. 3 8.50 
West Chester, Pa. Special Binder (2 1/2 in. max.) 6.31 


Findlay, Ohio 


The average unit price on the Ohio work was 
approximately $6.00 per ton while in New York 
it was close to $8.00. On the one job visited in 
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Pennsylvania, the price was $6.31. Variables in 
labor rates, specifications, and contract relations or 
requirements are responsible for these variations. 
A better comparison may be made with other 
types of construction within one state. 

The Ohio material has been shown for this 
purpose in Table II, along with Ohio 1957 average 
bid prices for other types of base course. The 
prices in this table are per cu yd and haul is 
included in all of the items. 


TABLE II 


Price COMPARISON OF SELECTED OHIO BASE 
Course ITEMS 


Contract 
Price 


Description per cu yd 


Waterbound Macadam Base 
(4 in. thick) $10.53 


Bituminous Macadam Base 
(3 in. thick) 14.90 


Asphaltic Concrete Base 15.35 
Asphaltic Concrete Base 18.75 


Waterproofed Aggregate Base Course 
(Washington C. H., Ohio) 10.85 


Waterproofed Aggregate Base Course 
(Findlay, Ohio) 13.45 


Item B-20 is the Ohio standard waterbound 
macadam base and the price of $10.53 per cu yd 
was for bases constructed 4 in. thick and includes 
all of the necessary aggregate, water, and com- 
paction to complete the base. Item B-33 is for 
3 in. thick penetration macadam and the price 
of $14.90 per cu yd also includes all of the 
materials, equipment, and work to complete the 
item. 

Item B-35 is an asphaltic concrete base, the 
aggregate being graded from 100 per cent passing 
a 2 in. sieve to minus 200 mesh material. The 
asphalt content ranges from 4 to 8 per cent and 
the gradation is controlled on seven sieves. This 
mixture is also controlled by a job mix formula 
by which the laboratory fixes the gradation and 
asphalt content to be used, from job materials 
within the specifications. Once this has been 
established, variations on each sieve and in the 
per cent of asphalt are held within narrow limits 
for the duration of the job. This item, therefore, 
commands a higher price as indicated by the 
$15.35 per cu yd in Table II. 
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Item B-50 is an even higher type of asphaltic 
concrete base and while the asphalt content and 
aggregate sizes are the same as for Item B-35, 
the material is required to be more closely graded 
and is controlled on ten sieves and by a job mix 
formula. The price per cu yd for this material 
in place averaged $18.75 in 1957. 

By comparison, the two Waterproofed Aggre- 
gate Base Course jobs (Item B-219) averaged 
$12.15 per cu yd, which placed this construction 
between the cost of waterbound and penetration 
macadam. The low cost of the B-219 type of 
construction is due in part to the less rigid 
controls exercised. The gradation had to be 
within the specifications which gave limits on 
six sieves; however, there was no job mix formula 
control. In other words, any gradation within 
the specifications was acceptable. 


Conclusion 


In summary, it can be stated that these large 
aggregate mixes make excellent bases with good 
mechanical interlock of the stone and high 


internal friction. The work was best described 
as plant mixed macadam since all of the jobs 
had a coarse textured surface with the large 
aggregate very much in evidence. This con- 
struction has a proven service record. Projects 
from one to eight years old were examined in 
New York, all of which have given excellent 
service. In Pennsylvania, the Special Binder 
mix has been used as base where other materials 
have rutted or shoved under truck traffic. One of 
the distinct advantages of this type of construction, 
mentioned by several of the contractors, is the 
fact that there is less risk in rainy weather. For 
example, the delay and expense involved when 
the subgrade under a section of incompleted 
macadam base course becomes wet is well known. 
Each lift of base is essentially complete shortly 
after the paver has laid the material, as the 
material can be compacted as soon as it is spread. 
Thus, the possibility of a saturated partially 
completed base or wet subgrade is reduced to a 
minimum. Engineers in all three of these states 
were very enthusiastic about the large size aggre- 
gate mixes, and their excellent stability. 
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The Startling Implications of 


Union Political Power 


(Continued from Page 12) 
experience the infractions and interruptions which 
all Alliances in all times have experienced. 

“All obstructions to the execution of the Laws, 
all combinations and Associations, under what- 
ever plausible character with the real design to 
direct, control, counteract, or awe the regular 
deliberation and action of the Constituted author- 
ities are destructive of this fundamental principle 
and of fatal tendency.—They serve to organize 
faction, to give it an artificial and extraordinary 
force—to put in the place of the delegated will of 
the Nation, the will of a party;—often a small but 
artful and enterprising minority of the Commu- 
nity;—and, according to the alternate triumphs 
of different parties, to make the public adminis- 
tration the Mirror of the ill concerted and incon- 
gruous projects of faction, rather than the Organ 
of consistent and wholesome plans digested by 
common councils and modified by mutual inter- 
est—However combinations or Associations of the 


above description may now and then answer 
popular ends, they are likely, in the course of 
time and things, to become potent engines, by 
which cunning, ambitious and unprincipled men 
will be enabled to subvert the Power of the People, 
and to usurp for themselves the reins of Govern- 
ment; destroying afterwards the very engines 
which have lifted them to unjust dominion.” 


* 


“ 


. . and remember, especially, that for the 
efficient management of your common interests, 
in a country so extensive as ours, a Government 
of as much vigour as is consistent with the perfect 
security of Liberty is indispensable—Liberty itself 
will find in such a Government, with powers 
properly distributed and adjusted, its surest 
Guardian.—It is indeed little else than a name, 
where the Government is too feeble to withstand 
the enterprises of faction, to confine each member 
of the Society within the limits prescribed by the 
laws and to maintain all in the secure and tranquil 
enjoyment of the rights of person and property.” 


EDERAL-AID highway work under way on 

March 31, 1959, set a new record high of 
$7,185,000,000, an increase of $2 billion over the 
same date a year ago, according to the Bureau of 
Public Roads. Of this amount, $5,248,000,000 rep- 
resents the federal share of highway projects 
undertaken by the states under federal-aid legis- 
lation. 


As of March 31, 1958 


Total cost 


Interstate $2,875,148,241 
ABC Roads 2,311,125,222 
Total $5,186,273,463 

As of March 31, 1959 
Interstate $4,229 563,566 
ABC Roads 2,955,144,965 
Total $7,184,708,531 
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Federal-Aid Highway Work Under Way on March 31, 1959, Tops $7 Billion 


(ABC roads are federal-aid primary, secondary and urban roads.) 


1A project mile may include work comprising only part of the total improvement. For example, grading con- 
tracts, which will subsequently be followed by paving contracts 


The status of the federal highway program as 
compared to a year ago in terms of work under 
way is shown below. 

By July 31, when the construction season is in 
full swing, it is estimated by BPR that federal-aid 
work under way will rise to about $8,100,000,000, 
including $6 billion of federal funds. On the same 
date last year, the comparable figures were 
$6,128,000,000 and $4,180,000,000. 


Project No. of 


Federal funds Miles ! bridges 


$2,266 ,396,508 2,954.9 2,785 
1,189,690,013 22,451.5 5,176 
$3 456,086,521 25,406.4 7,961 
$3,660,469,174 4,421.4 4,467 
1,587,984,991 27,696.9 5,756 
$5,248,454,165 32,118.3 10,223 
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By R. R. BARTELSMEYER 


President 


American Association of State Highway Officials 


Washington, D. C. 


lage current financial problem facing the High- 

way Trust Fund can be traced, in part, to 
the passage of the Federal-Aid Highway Act of 
1958 and “has nothing to do” with the increased 
estimate of costs of completing the Interstate 
System submitted to Congress last year, the 
House Public Works Committee was told. 

R. R. Bartelsmeyer, President of the American 
Association of State Highway Officials, declared: 

“The current federal financial difficulty facing 
us is caused directly by the fundamental disparity 
in the Act of 1956 between the annual income of 
the Trust Fund and the authorization scheduled 
for the orderly construction of the Interstate Sys- 
tem, the controlling limitations of the ‘Humphrey- 
Byrd amendment,’ and because the Congress, in 
1958, in its good judgment, increased apportion- 
ments in the 1959 and 1960 fiscal years.” 

He said that AASHO has no recommendations 
as to the best method of solving the financial 
problem, but warned: 

“If the program is to continue on schedule, the 
time for the 1961 fiscal year Interstate apportion- 
ments is only two months away and if there is 
no action by the Congress during this session, 
an interruption is the inevitable result.” 

A “return to the original concept” of balancing 
income and expenditures in the Highway Trust 
Fund through use of repayable advances from 
the general fund or the issuance of revenue bonds 
secured by future Trust Fund receipts can keep 
the highway program on schedule without any 
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Trust Fund Woes are Traced 


AASHO Says ‘56, '58 Acts, Byrd Amendment Causes of Problem 


increase in taxes, the American Trucking Associa- 
tions, Inc., stated. 

Edward V. Kiley, Director of the ATA Research 
Department, told the committee that the borrow- 
ing plan would keep the program on sound 
financial ground, “even if highway costs increase 
materially.” 

The ATA spokesman pointed out that the ori- 
ginal plan worked out three years ago by the 
House Ways and Means Committee called for a 
self-liquidating program with income being equal 
to expected expenditures over the life of the pro- 
gram, but that it did not expect income to match 
expenditures in each year. “The balancing of 
income with outgo was to be accomplished 
through a system of repayable advances from the 
government’s general fund,” he said. 

In other testimony, the American Municipal 
Association urged that the Byrd amendment be 
suspended or repealed, and that the anticipated 
deficit in the Trust Fund be made up by borrow- 
ing from general funds, to be repaid from future 
Trust Fund revenues. 

The National Association of County Officials 
told the committee that Congress should “take 
whatever steps are necessary to assure the timely 
completion of the program launched by the 
Federal-Aid Highway Act of 1956.” 

Maj. Gen. Louis W. Prentiss, Executive Vice- 
President of the American Road Builders’ Associa- 
tion, said that any cutback in the road program 
would be “disastrous,” and reported that ARBA 
“wholeheartedly 
HR 5950. 


recommends” enactment of 
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Acme-Hamilton Mfg. Corp. 


Manufacturers Division 
National Crushed Stone Association 


These associate members are morally and financially aiding the Associa- 


tion in its efforts to protect and advance the interests of the crushed stone 


Mead St., Trenton 3, N. J. 


Conveyor and Transmission Belting, All Types 
of Industrial Hose and Sheet Packings 


Milwaukee 1, Wis. 


Crushing, Screening, Washing, Grinding, Ce- 
ment Machinery; Motors; Texrope Drives; 
Centrifugal Pumps; Air Compressors; Haul- 
ing Equipment; Engines; Tractors 


| Allis-Chalmers Mfg. Co. 
| 


American Cyanamid Co. 
Explosives and Mining Chemicals Dept. 


30 Rockefeller Plaza, New York 20, N. Y. 


Explosives, Blasting Supplies, Mining Chemi- 
cals 


| 
| American Manganese Steel Division 
| American Brake Shoe Co. 


155 North Wacker Drive, Chicago 6, IIl. 


Manganese and Alloy Steel Castings, Power 
Shovel Dippers, Material Handling Pumps, 
Reclamation and Hard-Facing Welding 
Materials, Automatic and Semi-Automatic 
Welding Machines 


American Pulverizer Co. 


1249 Macklind Ave., St. Louis 10, Mo. 


Ring Crushers and Hammermills for Primary 
and Secondary Crushing and Laboratory 
Sizes 


American Steel & Wire Division 
United States Steel Corp. 


Rockefeller Bldg., 614 Superior Ave., N. W., 
Cleveland 13, Ohio 


Wire Rope, Aerial Wire Rope, Tramway 
Cables, Electrical Wires and Cables, Welded 
Wire Fabric, Wire and Strand for Pre- 
stressing Concrete, Wire Nails, Fencing, 
Netting 


industry. Please give them favorable consideration whenever possible. 


Atlas Powder Co. 
Wilmington 99, Del. 
Industrial Explosives and Blasting Supplies 


Austin Powder Co. 


458 Rockefeller Bldg., Cleveland 13, Ohio 
Explosives and Blasting Supplies 


Bacon-Greene & Milroy 
Division W. H. Milroy & Co., Inc. 


P. O. Box 5276, Hamden 18, Conn. 


Complete Crushing, Screening, and Washing 
Plants “From Feeder Through Bin Gate,” 
Farrel-Bacon Crushers for Primary and 
Secondary Operations, Feeders, Belt Con- 
veyors, Bucket Elevators, Screens, Wash- 
ing and Equipment, Wire Cloth, 
Drop Balls, Complete Plant Design 


Baldwin-Lima-Hamilton Corp. 
Construction Equipment Division 


South Main St., Lima, Ohio 


Power Shovels, Draglines, Cranes, Bins, Con- 
veyors, Crushers, Feeders, Plants—Crushing 
and Portable, Washing Equipment, Asphalt 
Plants, Dust Control Equipment, Vibratory 
Compactors 


Barber-Greene Co. 


400 North Highland Ave., Aurora, Ill. 

Portable and Permanent Belt Conveyors, Belt 
Conveyor Idlers, Bucket Loaders, Asphalt 
Mixing Plants and Finishers, Bucket Eleva- 
tors, Screens 

Birdsboro-Buchanan Crusher Dept. 
Birdsboro Steel Foundry and Machine Co. 
1941 Furnace St., Birdsboro, Pa. 
Primary and Secondary Crushers and Rolls 


Brunner & Lay Rock Bit of Asheville, Inc. 
P. O. Box 5235, Asheville, N. C. 


Tungsten Carbide Detachable Bits, “Rock Bit” 
Drill Steel Inlaid with Tungsten Carbide, 
Carbon Hollow Drill Steel, Alloy Hollow 
Drill Steel 
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Manufacturers Division — National Crushed Stone Association 
(continued) 


Bucyrus-Erie Co. 
South Milwaukee, Wis. 


Excavating, Drilling, and Material Handling 
Equipment 


Canadian Industries Ltd. 
P. O. Box 10, Montreal, Quebec, Canada 


Commercial Explosives and Blasting Acces- 
sories 


Cape Ann Anchor & Forge Co. 
P. O. Box 360, Gioucester, Mass. 
“Cape Ann” Forged Steel Drop Balls 


Caterpillar Tractor Co. 
Peoria 8, Ill. 
Track-Type Tractors, Bulldozers, Earthmoving 
Scrapers, Motor Graders, Heavy-Duty Off- 
Road Hauling Units, Diesel Engines, Diesel 
Electric Generating Sets, Front End 
Shovels, Wheel-Type Tractors 


Chain Belt Co. 
P. O. Box 2022, Milwaukee 1, Wis. 


Rex Conveyors, Elevators, Feeders, Idlers, 
Elevator Buckets, Drive and Conveyor 
Chains, Sprockets, Bearings, Pillow Blocks, 
Power Transmission Equipment, Portable 
Self-Priming Pumps, Concrete Mixers, Iron 
Castings 


Clark Equipment Co. 
Construction Machinery Division 
P. O. Box 599, Benton Harbor, Mich. 


Tractor Dozers, Scrapers, Shovels, Wagons; 
Truck and Crawler Excavator Cranes 


Continental Gin Co. 
Industrial Division 


P. O. Box 2614, Birmingham 2, Ala. 


Conveyors—Belt, Screw, Flight, and Under- 
ground Mine; Elevators—Bucket and Screw; 
Feeders—Apron, Belt, Reciprocating, Table, 
and Screw; Drives—V-Belts, Chains and 
Sprockets, Gears and Speed Reducers 


Contractors and Engineers Magazine 
470 Fourth Ave., New York 16, N. Y. 
Magazine of Modern Construction 


Cross Perforated Metals Plant 
National-Standard Co. 


P. O. Box 507, Carbondale, Pa. 


Cross Perforated Steel Segments, Sections, 
Decks, for Vibrating, Shaking, Revolving, 
and Other Types of Screening Equipment 


Cummins Engine Co., Inc. 

1000 Fifth St., Columbus, Ind. 

Lightweight Highspeed Diesel Engines (60-600 
Hp.) for: On-Highway Trucks, Off-High- 
way Trucks, Tractors, Earthmovers, Shovels, 
Cranes, Industrial and Switcher Locomo- 
tives, Air Compressors, Centrifugal Pumps, 
Generator Sets and Power Units, Work 
Boats and Pleasure Craft, Motor Graders 


Deister Machine Co. 
1933 East Wayne St., Fort Wayne 4, Ind. 


Deister Vibrating Screens, Classifiers, Wash- 
ing Equipment 


Detroit Diesel Engine Division 
General Motors Corp. 
13400 West Outer Drive, Detroit 28, Mich. 


GM Diesel—All Purpose Power Line of Light 
Weight, 2 Cycle in Line and “V” Type 
Diesels (20 to 1650 HP in Only 3 Cylinder 
Sizes) for On- and Off-Highway Trucks; 
Tractors; Earth-moving and Construction 
Equipment; Electric Generator Sets; In- 
dustrial Power Units 


Diamond Iron Works 
Division Goodman Manufacturing Co. 
Halsted St. and 48th Place, Chicago 9, Ill. 


Jaw and Roll Crushers; Vibrator, Revolving, 
and Scrubber Screens; Drag Washers; 
Bucket Elevators; Belt Conveyors; Bins; 
Apron and Plate Feeders; Portable Gravel 
and Rock Crushing, Screening, and Washing 
Plants; Stationary Crushing, Screening, and 
Washing Plants; Hammermills 


Drill Carrier Corp. 
P. O. Box 628, Salem, Va. 
“Air-Trac” Drill Carrier 


Du Pont of Canada Ltd. 


85 Eglinton Ave., East, Toronto 12, Ontario, 
Canada 


Explosives and Blasting Supplies 
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Manufacturers Division — National Crushed Stone Association 
(continued) 


Du Pont, E. I., de Nemours & Co. 
Wilmington 98, Del. 
Explosives and Blasting Supplies 


Dustex Corp. 
25 Anderson Road, Buffalo 25, N. Y. 


Dust Collecting Equipment; Dust Control 
Systems; Feeders 


Eagle Crusher Co., Inc. 


900 Harding Way East, Galion, Ohio 


Crushers; Pulverizers; Hammermills; 4-Cage 
Disintegrating Mills 


Eagle Iron Works 
P. O. Box 934, Des Moines 4, Iowa 


Fine Material Screw Washers—Classifiers— 
Dehydrators; Coarse Material Screw and 
Log Washers—Dewaterers; Water Scalping 
and Fine Material Classifying Tanks; Sta- 
bilized Base Material Mixers; Drop Balls— 
Ni-Hard and Semi-Steel; “Swintek” Screen 
Chain Cutter Dredging Ladders; Revolving 
Cutter Head Dredging Ladders 


Easton Car & Construction Co. 
Easton, Pa. 


Off-Highway Transportation: Quarry Hauling 
Systems—Heavy-Duty Dump Trailers, Truck 
Bodies, and’ Cars for Mines, Quarries, and 
Earth Moving 


Electric Steel Foundry Co. 


2141 N. W. 25th Ave., Portland 10, Oreg. 


Esco Dragline Buckets, Shovel Dippers, Bucket 
Teeth, Crusher Wearing Parts, Cutting 
Edges and End Bits 


Ensign-Bickford Co. 
Hopmeadow St., Simsbury, Conn. 


Primacord-Bickford Detonating Fuse and 
Safety Fuse 


Euclid Division 
General Motors Corp. 


1361 Chardon Road, Cleveland 17, Ohio 


Heavy-Duty Trucks and Dump Trailers for 
“Off-Highway” Hauls, Loaders for Earth 
Excavation, Single and Twin Engine Earth 
Moving Scrapers, Crawler Tractors 


Frog, Switch & Mfg. Co. 
Manganese Steel Dept. 


Carlisle, Pa. 


“Indian Brand” Manganese Steel Castings for 
All Types of Jaw, Gyratory, and Pulveriz- 
ing Crushers; Dippers, Teeth, Treads, and 
Other Parts for Power Excavating Equip- 
ment; Other Miscellaneous Manganese Steel 
Castings; Railroad and Mine Frogs, Switches, 
Crossings 


Gardner-Denver Co. 


South Front St., Quincy, Il. 


Portahle and Stationary Compressors, Rock 
Drills, “Air-Tracs,” Self-Propelled Drills, 
Sectional Drill Rods and Accessories, Air 
Hoists, Slusher Hoists, “Mole-Drills,” Pav- | 
ing Breakers, Drill Steel, Gads, etc. 


Gill Rock Drill Co., Inc. 
Lebanon, Pa. 
Well Drill Tools and Supplies 


Gilson Screen Co. 
110 Center St., Malinta, Ohio 


Testing Screens and Accessories for Test Siz- 
ing of Concrete Aggregates 


Goodrich, B. F., Industrial Products Co. 
500 South Main St., Akron 18, Ohio 


| 

Industrial Rubber Products — Belting (Con- 
veyor, Elevator, Transmission), V-Belts, 
Hose (Air, Water, Steam, Suction, Misc.); 
Rubber Chute Lining; Storage Batteries 
(Automobile, Truck, Tractor); Tires (Auto- 
mobile, Truck, Off-the-Road); Tubes (Auto- 
mobile, Truck, Off-the-Road); Industrial 
Tires and Tubes 


Goodyear Tire & Rubber Co. 
Akron 16, Ohio 


Airfoam; Industrial Rubber Products—Belting 
(Conveyor, Elevator, Transmission); Hose 
(Air, Water, Steam, Suction, Miscellaneous) ; 
Chute Lining (Rubber); Rims (Truck, 
Tractor); Storage Batteries (Automobile, 
Truck, Tractor); Tires (Automobile, Truck, 
Off-the-Road); Tubes (Automobile, Truck, 


Off-the-Road, LifeGucrd, Safety Tubes, 
Puncture Seal Tubes) 


Gulf Oil Corp. | 
Gulf Refining Co. 
Gulf Bldg., Seventh Ave., Pittsburgh 19, Pa. 


Lubricating Oils, Greases, Gasoline and Diesel 
Fuels 
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Manufacturers Division — National Crushed Stone Association 
(continued) 


Hardinge Co., Inc. 
240 Arch St., York, Pa. 
Process Equipment for Grinding, Pulverizing, 


Drying, Thickening, Classifying, Feeding, 
Calcining, Cooling, Washing 


Harnischfeger Corp. 
4400 West National Ave., Milwaukee 46, Wis. 
Complete Line of Power Cranes, Shovels, 
Draglines, Overhead Cranes, Hoists, Welders, 
Electrodes, Generators, Diesel Engines 


HarriSteel Products Co. 
420 Lexington Ave., New York 17, N. Y. 
Woven Wire Screen Cloth 


Hayward Co. 
50 Church St., New York 7, N. Y. 


Clam Shell Buckets, Electric Motor Buckets, 
Orange Peel Buckets, Automatic Take-Up 
Reels 


Heidenreich, E. Lee, Jr. 
Consulting Engineers 
75 Second St., Newburgh, N. Y. 
Plant Layout, Design, Supervision; Open Pit 


Quarry Surveys; Appraisals — Plant and 
Property 


Hendrick Mfg: Co. 
Carbondale, Pa. 


Perforated Metal Screens, Perforated Plates 
for Vibrating, Shaking, and Revolving 
Screens; Elevator Buckets; Test Screens; 
Wedge Slot Screens; Wedge Wire Screens: 
Open Steel Floor Grating 


Hercules Powder Co. 
Wilmington 99, Del. 
Explosives and Blasting Supplies 


Hetherington & Berner, Inc. 


701-745 Kentucky Ave., Indianapolis 7, Ind. 


Asphalt Paving Machinery, Sand and Stone 
Dryers 


Hewitt-Robins Incorporated 

666 Glenbrook Road, Stamford, Conn. 

Belt Conveyors (Belting and Machinery); Belt 
and Bucket Elevators; Car Shakeouts; Feed- 
ers; Industrial Hose; Screen Cloth; Sectional 
Conveyors; Skip Hoists; Stackers; Trans- 


mission Belting; Vibrating Conveyors, Feed- 
ers, and Screens; Design and Construction 
of Complete Plants; Molded Rubber Goods; 
Sheet Packing; Transmission ore De- 
Speed 
heaves; Coup ings 


waterizers; Wire Conveyor Belts; 
Reducers; Gears; Pulleys; 


Hoyt Wire Cloth Co. 
P. O. Box 1577, Lancaster, Pa. 


Aggregate Wire Screens Made of Supertough, 
Abraso, and Stainless Steel Wire—Smooth- 
top, Longslot, Oblong Space, and Double 
Crimp Construction—For All Makes of 
Vibrators; Rubber Bucker Up Channel 


Hughes Tool Co. 


P. O. Box 2539, Houston 1, Texas 
Bits—Rotary Rock 


Ingersoll-Rand Co. 
11 Broadway, New York 4, N. Y. 


Rock Drills, Paving Breakers, Paving Breaker 
Accessories, Quarrymaster Drills, Drill- 
masters, Waterwell Drills, Down-Hole Drills, 
Crawl-ir Drills and Wagon Drills, Carset 


Bits, Jackbits, Bit Reconditioning Equip- 
ment, Portable and Stationary Air Com- 
pressors, Air Hoists, Slusher’ Hoists, 


Pneumatic Tools, Centrifugal Pumps, Diesel 
and Gas Engines 


Insley Manufacturing Corp. 
P. O. Box 167, Indianapolis 6, Ind. 


1/2 to 1 Cu. Yd. Cranes and Shovels 5 to 35 
Ton Capacity with Rubber or Crawler 
Mounting; Crane Mountings Including 
Trucks, Self-Propelled Rubber Tired Car- 
riers and Crawlers; Concrete Buckets, Carts, 
Hoppers 


International Harvester Co. 
Construction Equipment Division 


P. O. Box 270, Melrose Park, III. 


Crawler Tractors and Equipment, Rubber 
Tired Scrapers and Bottom Dump Wagons, 
Off-Highway Dump Trucks, Carbureted and 
Diesel Power Units 


Iowa Manufacturing Co. 


916 16th St., N. E., Cedar Rapids, Iowa 


Rock and Gravel Crushing, Screening, Con- 
veying and Washing Plants, Asphalt Plants, 
Stabilizer Plants, Impact Breakers, Screens, 
Elevators, Conveyors, Portable and Station- 
ary Equipment, Hammermills, Bins 


Jaeger Machine Co. 
550 West Spring St., Columbus 16, Ohio 


Portable and Stationary Air Compressors, 
Self-Priming Pumps, Truck Mixers, Con- 
crete Mixers, Road Paving Machinery, 
Hoists and Towers; Finishers—Concrete; 
Spreaders—Stone and Concrete, Truck 
Mixers—Concrete 
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Jeffrey Manufacturing Co. 
815 North Fourth St., Columbus 16, Ohio 


Elevator Buckets; Car Pullers; Chains; Con- 
veyors: Belt, Drag, Apron, Vibrating; Idlers; 
Crushers; Pulverizers; Elevators; Feeders; 
Pillow Blocks; Grizzlies; Screens 


Joy Manufacturing Co. 


333 Henry W. Oliver Bldg., Pittsburgh 22, Pa. 


Drills: Blast-Hole, Wagon, Rock, and Core; 
Air Compressors: Portable, Stationary, and 
Semi-Portable; Aftercoolers; Portable Blow- 
ers; Carpullers; Hoists: Multi-Purpose and 
Portable; Rock Loaders; Air Motors; Trench 
Diggers; Belt Conveyors; “Spaders;” 
“String-a-Lite” (Safety-Lighting-Cable) ; 
Backfill Tampers; Drill Bits: Rock and Core; 
Joy Microdyne Dust Collectors 


Kennedy-Van Saun Mfg. & Eng. Corp. 
405 Park Ave., New York 22, N. Y. 


Crushing, Screening, Washing, Conveying, Ele- 
vating, Grinding, Complete Cement Plants, 
Complete Lime Plants, Complete Light- 
weight Aggregate Plants, Synchronous 
Motors, Air Activated Containers for Trans- 
portation of Pulverized Material, Cement 
Pumps, and Power Plant Equipment 


Kensington Steel 
Division of Poor & Co. 

505 East Kensington Ave., Chicago 28, IIl. 

Oro Alloy and Manganese Steel Castings: 
For Shovels—Dipper Teeth, Crawler Treads, 
Rollers, Sprockets; For Crushers—Jaw 
Plates, Concaves, Mantles, Bowl Liners; For 
Pulverizers—Hammers, Grate Bars and 
Liners; For Elevators and Conveyors— 
Chain, Sprockets, Buckets; For Tractors— 
Rail Links, Sprocket Rims, and Grouser 
Plates; Drag Line Chain 


Koehring Division 
Koehring Co. 


3026 West Concordia Ave., Milwaukee 16, Wis. 
Excavating, Hauling, and Concrete Equipment 


KW-Dart Truck Co. 


1301 North Manchester Trafficway, Kansas 
City, Mo. 


Off-Highway and Underground Heavy Duty 
Trucks 


Manufacturers Division — National Crushed Stone Association 
(continued) 


Link-Belt Co. 


300 West Pershing Road, Chicago 9, Ill. 


Complete Stone Preparation Plants; Convey- 
ors, Elevators, Screens, Washing Equipment, 
and Power Transmission Equipment 


Link-Belt Speeder Corp. 
1201 Sixth St., S. W., Cedar Rapids, Iowa 


Complete Line of Speed-o-Matic Power 
Hydraulically Controlled Cranes, Shovels; 
Hoes, Draglines, and Clamshells, 1/2 to 3- 
Yd. Capacities; Available on Crawler Base 
or Rubber Tire Mounting; Diesel Pile Ham- 
mers 


Lippmann Engineering Works, Inc. 
4603 West Mitchell St., Milwaukee 14, Wis. 


—— and Secondary Rock Crushers and 

Auxiliary Equipment such as _ Feeders, 
Screens, Conveyors, etc., Portable and Sta- 
tionary Crushing and Washing Plants 


Ludlow-Saylor Wire Cloth Co. 
634 South Newstead Ave., St. Louis 10, Mo. 


Woven Wire Screens of Ludloy (Oil Tem- 
pered); Swuper-Low (Hi-Carbon): Steel; 
Stainless Steel; All Other Commercial Alloys 


Mack Trucks, Inc. 
1355 West Front St., Plainfield, N. J. 


4- and 6-Wheeled Trucks and Tractors— 
Gasoline- and Diesel-Powered from 5 to 12 
Cu. Yd. Capacity with a Wide Choice of 
Transmissions and Front and Rear Axles 
with 2-, 4-, and 6-Wheel Drives; 4- and 6- 
Wheeled Off-Highway Vehicles from 15- to 
40-Ton Capacity with Diesel Power Plants 
Available from 170 to 400 Hp. 


Manganese Steel Forge Co. 
Richmond St. and Castor Ave., 
Philadelphia 34, Pa. 


Rol-Man 11.00 to 14.00 Per Cent Rolled 
Manganese Steel Woven and Perforated 
Screens, and Fabricated Parts for Aggre- 
gate Handling Equipment 


Marion Power Shovel Co. 
Division of Universal Marion Corp. 


617 West Center St., Marion, Ohio 
Power Shovels, Draglines, Cranes, Truck 
Cranes—From 3/4 to 75 Yd. 
Marsh, E. F., Engineering Co. 


4324 West Clayton Ave., St. Louis 10, Mo. 
Belt Conveyors 
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Manufacturers Division — National Crushed Stone Association 
(continued) 


Mayhew Supply Co., Inc. 


4700 Scyene Road, Dallas 17, Texas 
Blast Hole Drill Rigs 


McLanahan & Stone Corp. 
252 Wall St., Hollidaysburg, Pa. 


Complete Pit, Mine, and Quarry Equipment— 
Crushers, Washers, Screens, Feeders, etc., 
Semi-Portable Plants 


Meissner Engineers, Inc. 
300 West Washington St., Chicago 6, III. 


Engineers—Constructors—Specialists in Plant 
Layout, Construction-Engineering Design, 
Procurement, Construction Management, 
Quarry Surveys, Plant and Property Ap- 
praisals 


Mercer Rubber Co. 


136 Mercer St., Hamilton Square, N. J. 


Belting—Conveyor, Elevator, and Transmis- 
sion; Hose—Air, Water, Steam, Suction, 
Sandblast, Miscellaneous; Rubber Chute 
Lining 


Monsanto Chemical Co. 
Inorganic Division 
Lindbergh and Olive Street Road, 
St. Louis 24, Mo. 
Prilled Ammonium Nitrate 


Murphy Diesel Co. 
5317 West Burnham St., Milwaukee 14, Wis. 


Engines—Industrial Engine, and Power Units 
for Operation on Diesel and Dual Fuel En- 
gines. Generator Sets, AC and DC from 
64 to 165 Kw. Mech-Elec Unit—Combination 
Mechanical and Electric Power Furnished 
Simultaneously 


New York Rubber Corp. 
100 Park Ave., New York 17, N. Y. 


Conveyor Belting: Stonore, Dependable, and 
Cameo Grades; Transmission Belting: Silver 
Duck Duroflex, Soft Duck Rugged, Com- 
mercial Grade Tractor 


Nordberg Mfg. Co. 
3073 South Chase Ave., Milwaukee 1, Wis. 


Symons Cone Crushers, and Symons Gyratory 
and Impact Crushers; Gyradisc Crushers; 
Grinding Mills; Stone Plant and Cement 
Mill Machinery; Vibrating Screens and 
Grizzlies; Diesel Engines and Diesel Genera- 
tor Units; Mine Hoists; Railway Track Main- 
tenance Machinery 


Northern Blower Co. 


6409 Barberton Ave., Cleveland 2, Ohio 


Dust Collecting Systems, Fans—Exhaust and 
Blower 


Northwest Engineering Co. 
135 South LaSalle St., Chicago 3, Ill. 


Shovels, Cranes, Draglines, Pullshovels— 
Crawler and Truck Mounted 


Olin Mathieson Chemical Corp. 
Explosives Division 


East Alton, III. 
Explosives, Blasting Caps, Blasting Accessories 


Pennsylvania Crusher Division 
Bath Iron Works Corp. 


323 South Matlack St., West Chester, Pa. 


Single Roll Crushers, Impactors, Reversible 
Hammermills, Ring Type Granulators, Kue- 
Ken Jaw Crushers, Kue-Ken Gyratories, 
N — and Standard One-Way Hammer- 
mills 


Pettibone Mulliken Corp. 
4710 West Division St., Chicago 51, Il. 


Tractor Shovels, Front End Loaders, Swing 
Loaders, Yard Cranes, Bucket and Fork 
Loaders, Motor Graders, Manganese Steel 
Castings, Material Handling Buckets, Clam- 
shells, Draglines, Pull Shovel Dippers, 
Shovel Dippers, and Pumps 


Pioneer Engineering 
Division of Poor & Co. 


3200 Como Ave., Minneapolis 14, Minn. 


Jaw Crushers, Roll Crushers (Twin and Trip- 
ple), Impact Crushers, Hammer-Mills, Vi- 
brating and Revolving Screens, Feeders 
(Reciprocating, Apron, and Pioneer Oro 
Manganese Steel), Belt Conveyors, Idlers, 
Accessories and Trucks, Portable and Sta- 
tionary Crushing and Screening Plants, 
Washing Plants, Mining Equipment, Cement 
and Lime Equipment, Asphalt Plants, 
Mixers, Dryers, and Pavers 


Pit and Quarry Publications, Inc. 
431 South Dearborn St., Chicago 5, Ill. 


Pit and Quarry, Pit and Quarry Handbook, 
Pit and Quarry Directory, Modern Concrete, 
Concrete Industries Yearbook, Equipment 
Distributor’s Digest 
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Manufacturers Division — National Crushed Stone Association 
(continued) 


Porter, H. K., Co., Inc. 
Thermoid Division 


Tacony and Comly Sts., Philadelphia 24, Pa. 
Conveyor Belts, Hose, and Packings 


Productive Equipment Corp. 
2926 West Lake St., Chicago 12, Ill. 
Vibrating Screens 


Reich Bros. Mfg. Co., Inc. 
1439 Ash St., Terre Haute, Ind. 


Rotary and “Down-the-Hole” Drilling Ma- 
chines for Exploration, Coring, Blast Holes 


Rock Products 
79 West Monroe St., Chicago 3, Il. 


Publications: Rock Products and Concrete 
Products 


Rogers Iron Works Co. 
11th and Pearl Sts., Joplin, Mo. 


Jaw Crushers, Roll Crushers, Hammermills, 
Vibrating Screens, Revolving Screens and 
Scrubbers, Apron Feeders, Reciprocating 
Feeders, Roll Grizzlys, Conveyors, Eleva- 
tors, Portable and Stationary Crushing and 
Screening Plants, Mine Hoists, Drill Jumbos, 

Underground Loaders, Iron Castings, Screw 

Washers, and Classifying Tanks 


Schramm, Inc. 
West Chester, Pa. 


Air Compressors: Portable and Stationary, 
Gasoline, Diesel, and _ Electric Driven; 
Boosters; Pneumatractors, Self-Propelled; 
Accessories; Bits—Rock: Rota-Tool Bits, 
Carbide Insert; Drills, Drilling Equipment; 
Rotadrills Mounted on Pneumatractors, 
Trucks and Crawlers; Ready-to-Mount 
Rotadrills for Mounting on Used Trucks and 
Crawler Tractors; Rotatools for Bottom-Hole 
Drilling: Rock Drills; Wagon Drills; 
Breakers; Accessories 


Screen Equipment Co., Inc. 
40 Anderson Road, Buffalo 25, N. Y. 


Seco Vibrating Screens; Scales—Industrial, 
Aggregates, Truck 


Simplicity Engineering Co. 
Durand, Mich. 


Simplicity Gyratin Screens, Horizontal 
Screens, Simpli-Flo Screens, Tray Type 
Screens, Heavy Duty Scalpers, D’Watering 
Wheels, D’Centegrators, Vibrating Feeders, 
Vibrating Pan Conveyors, Car Shake-Outs, 
Woven Wire Screen Cloth, Grizzly Feeders 


SKF Industries, Inc. 


P. O. Box 6731, Philadelphia 32, Pa. 


Anti-Friction Bearings—Self-Aligning Ball, 
Single Row Deep Groove Ball, Angular Con- 
tact Ball, Double Row Deep Groove Ball, 
—* Roller, Cylindrical Roller, Ball 
Thrust, Spherical Roller Thrust; Tapered 
Roller Bearings; Pillow Block and Flanged 
Housings—Ball and Roller 


Smith Engineering Works 
532 East Capitol Drive, Milwaukee 12, Wis. 


Gyratory, Gyrasphere, Jaw and Roll Crushers, 
Vibrating and Rotary Screens, Gravel Wash- 
ing and Sand Settling Equipment, Elevators 
and Conveyors, Feeders, Bin Gates, and 
Portable Crushing and Screening Plants 


Soiltest, Inc. 


4711 West North Ave., Chicago 39, Ill. 


Laboratory and Field Testing Apparatus: 
Drilling and Coring Rigs, Sieve Shakers, 
Sieves, Scales, Balances, Calibration Equip- 
ment, Abrasion Testing Machines, Ovens, 
Furnaces 


Stardrill-Keystone Co. 
920 East 17th St., Beaver Falls, Pa. 


Drilling Machines: Rotary Air Drills, Churn 
Drills, Rotary Tools, Rotary Bits, Down-the- 
Hole Guns, Insert Type Bits, and Water 

Well Drills 


Stedman Foundry & Machine Co., Inc. 
P. O. Box 209, Aurora, Ind. 


Stedman Impact-Type Selective Reduction 
Crushers, 2-Stage Swing Hammer Limestone 
Pulverizers, Multi-Cage Limestone Pul- 
verizers, Vibrating Screens 


Stephens-Adamson Mfg. Co. 
Aurora, Ill. 


Belt Conveyors, Pan Conveyors, Bucket Ele- 
vators, “Amsco” Manganese Steel Pan Feed- 
ers, Vibrating Screens, Belt Conveyor Car- 
riers, Bin Gates, Car Pullers, “Sealmaster” 
Ball Bearing Units, “Saco” Speed Reducers, 
= Complete Engineered Stone Handling 

ants 


Taylor-Wharton Co. 
Division Harsco Corp. 


High Bridge, N. J. 


Manganese and Other Special Alloy Steel and 
Iron Castings; Dipper Teeth, Fronts and 
Lips; Crawler Treads; Jaw and Cheek 
Plates; Mantles and Concaves; Pulverizer 
Hammers and Liners; Asphalt Mixer Liners 
and Tips; Manganese Nickel Steel Welding 
Rod and Plate; Elevator, Conveyor, and 
Dredge Buckets; Pan Feeders 
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Manufacturers Division — National Crushed Stone Association 
(continued) 


Thew Shovel Co. 
East 28th St. and Fulton Road, Lorain, Ohio 


“Lorain” Power Shovels, Cranes, Draglines, 
Clamshells, Hoes, Scoop Shovels on Crawl- 
ers and Rubber Tire Mountings: Diesel, 
Electric, and Gasoline, 3/8 to 21/2 Yd. 
Capacities; Thew Motor-Loader—Rubber 
Tire Front End Loader 13/4 and 2 Yd. 
Capacity 


Thor Power Tool Co. 


175 North State St., Aurora, Ill. 


Wagon Drills, Rock Drills, Sump and Sludge 
Pumps, Clay Diggers, Paving Breakers, 
Quarry Bars, Sinker Legs, Drifters, Rock 
Drilling Jumbos, Raiser Legs, Push Feed 
Rock Drills, Air and Electric Tools, Acces- 
sories, Generator Sets, Concrete Vibrators, 
Power Trowels, Vibratory Screeds 


Torrington Co. 
Bantam Bearings Division 
3702 West Sample St., South Bend 21, Ind. 


Anti-Friction Bearings; Self-Aligning Spher- 
ical, Tapered, Cylindrical, and eedle 
Roller; Roller Thrust; Ball Bearings 


Tractomotive Corp. 


County Line Road, Deerfield, Il. 
Rubber Tired Front End Loaders (Tracto- 
Loaders) 
Traylor Engineering & Mfg. Co. 
Allentown, Pa. 
Stone Crushing, Gravel, Lime, and Cement 
Machinery 
Trojan Powder Co. 


17 North Seventh St., Allentown, Pa. 
Explosives and Blasting Supplies 


Tyler, W. S., Co. 


3615 Superior Ave., N. E., Cleveland 14, Ohio 


Woven Wire Screens; Ty-Rock, Tyler-Niagara 
and Ty-Rocket (Mechanically Vibrated) 
Screens; Hum-mer Electric Screens; Ro- 
Tap age Sieve Shakers, Tyler Standard 
Screen Scale Sieves, U. S. Sieve Series 


Universal Engineering Corp. 
Subsidiary of Pettibone Mulliken Corp. 


625 C Ave., N. W., Cedar Rapids, Iowa 


Crushers—Jaw, Roll, TwinDual Roll; Ham- 
mermills, Impact Breakers, Pulverizers, 
Bins, Conveyors, Feeders, Screens, Scrub- 
bers. Bulldog Non-Clog Moving Breaker 
Plate and Stationary Breaker Plate Ham- 
mermills, Center Feed Hammermills. Com- 
plete Line of Stationary and Portable Crush- 
ing, Screening, Washing, and _ Loading 
Equipment for Rock, Gravel, Sand, Ore; 
Aglime Plants; Asphalt Plants 


Vibration Measurement Engineers, Inc. 
725 Oakton St., Evanston, IIl. 


Seismographic and Airblast Measurements, 
Seismological Engineering, Blasting Com- 
plaint Investigations, Expert Testimony in 
Blasting Litigation; Complete Seismograph 
Rental and Record Analysis Service With 
“Seismolog” 


Werco Steel Co. 


2151 East 83rd St., Chicago 17, Ill. 


Castings—Manganese, Alloy Steel; Screen 
Plates—Perforated Steel Screen Sections 
and Decks; Buckets; Chains; Belt Conveyors, 
Idlers; Dipper—Shovel; Drop Balls; Wire 
Cloth; Wire Rope and Related Products; 
Crushers, Pulverizers 


Western-Knapp Engineering Co. 
50 Church St., New York 7, N. Y. 


Plant Design and Construction; Operating 
Studies; Appraisals 


White Motor Co. 


842 East 79th St., Cleveland 1, Ohio 


On- and Off-Highway Trucks and Tractors— 
Gasoline- and Diesel-Powered; Industrial 
Engines—Gasoline and Diesel; Power Units, 
Axles, Special Machine Assemblies; Power 
Generating and Distributing Systems; Bat- 
teries; All Classes of Maintenance and 
Repair Service 


White Motor Co. 
Autocar Division 
Exton, Pa. 
Motor Trucks 


Wickwire Spencer Steel Division 
Colorado Fuel and Iron Corp. 
575 Madison Ave., New York 22, N. Y. 


Wire Cloth, Screens, Screen Sections, Screen 
Plate—Perforated Steel, Wire Rope—Slings 


Williams Patent Crusher & Pulverizer Co. 
2701-2723 North Broadway, St. Louis 6, Mo. 


Hammer Mills, Crushers, Pulverizers, Roller 
Mills, Reversible Impactors. Vibrating 
Screens, Air Separators, Bins, Feeders 
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